Objectives To investigate variation in caregiver preferences for their child's attention-deficit/hyperactivity disorder (ADHD) care and to determine if their stated preferences align with current care management. Methods Caregivers of a child aged 4-14 years and in care for ADHD were recruited from pediatric outpatient clinics and advocacy groups across the state of Maryland. Participants completed a survey collecting demographics, the child's treatment, and caregiver preferences-elicited using a best-worst scaling experiment (case 2). Latent class analysis was used to identify distinct preference segments and bivariate analyses were used to compare the association between segment membership with what the child was currently receiving for their ADHD. Results Participants (n = 184) were predominantly White (68%) and the child's mother (84%). Most children had ADHD for 2 or more years (79%). Caregiver preferences were distinguished by two segments: continuous medication (36%) and minimal medication (64%). The two groups had very different preferences for when medication was administered (p \ 0.001), but they had similar preferences for provideroriented and non-medication interventions (p [ 0.05 for the caregiver behavior training, provider communication, provider specialty, and out-of-pocket costs). One third of the sample did not receive the preferred individualized education program and 42% of the minimal medication group reported using medication 7 days a week all year round. Conclusions Although behavior management training and school accommodations aspects of an ADHD care plan are more important to caregivers than evidence-based medication, fewer families had access to educational accommodations. Further research is needed to clarify how stated preferences for care align with treatments used in actual practice settings.
Introduction
Attention-deficit/hyperactivity disorder (ADHD), estimated to be prevalent in as many as 11% of US school-aged children [1] , is a pediatric neurodevelopmental disorder with a care management plan that is supported by an extensive evidence base from randomized clinical trials [2, 3] . A comprehensive care management plan involves stimulant medication, child behavior management, and parent behavior training [4] . Treatment may be provided by a primary care vs. mental health specialist, different parentprovider communication strategies may be considered to support behavior management, and treatment may occur in multiple settings (e.g., in the home, school, and clinic). Further, effective ADHD management requires a strong therapeutic alliance between the families and providers [5] , and ongoing coordination between the school and home [6] . Unfortunately, the treatment effects from clinical trials often are not observed in clinical practice [7] and treatment non-adherence is common [8] .
Parental and caregiver treatment preference is an important factor influencing decisions to initiate and continue with an evidence-based treatment [9] [10] [11] [12] [13] [14] [15] . Families approach care from varied perspectives, ranging from those that desire solely pharmacological treatment to those who are ambivalent towards any treatment [14] , and these views can influence treatment adherence. A better understanding of caregivers' priorities for multimodal ADHD management strategies would help providers in negotiating family-centered care approaches for optimal medical management [16] . Prior studies have been instrumental in identifying the context under which families are hesitant to engage in treatment for their child's ADHD, but few have explored how families' perspectives may be incorporated into treatment planning. The American Academy of Pediatrics recent policy statement emphasizes the need to incorporate family preferences in treatment planning [5] and pediatric ADHD is a clinical condition where it is especially important to assess patient preferences given the range of care management options available. However, few studies have investigated preferences for different modes of delivering ADHD treatment interventions such that a family would be comfortable with the treatment and, hopefully, stay engaged in care. In one such study, families were asked about preferences for a low, moderate, or high dose of medication and behavior management [17] . This provides greater depth of the intensity of care that a family would be comfortable with, but more detailed information is needed on preferences for different modalities of care delivery that providers could use to better negotiate treatment plans with families.
Choice-based methods, such as discrete choice experiments, have advanced current understanding of parents' and/ or caregivers' preferences for management approach of their child's ADHD, which mainly focused on medication or behavioral interventions [17] [18] [19] [20] [21] [22] [23] . However, parents and caregivers value a broad-based approach to ADHD care management [12, 22, [24] [25] [26] [27] , which often involves school accommodations, parent training, and a pediatric or child psychiatry specialty provider. However, far less is known about preferences for these attributes. Moreover, preference studies generally viewed caregivers as a homogenous group, but given the literature on health disparities [10, 14] , it is quite plausible that this is not the case. Finally, most research has assessed preferences for or against medication or behavior therapy as a whole, without considering whether variation in the mode of delivery would be more or less acceptable. Given these gaps in research on preferences for ADHD care management, the present study aimed to investigate variation in preferences for specific modes of care delivery within an ADHD care management plan that included school accommodations, medication administration, caregiver-provider communication, and cost of care.
Methods

Study Design and Sample Recruitment
A cross-sectional survey was conducted face-to-face with the primary caregiver of a child aged 4-14 years with ADHD and whose child was currently in care, i.e., managed by a healthcare professional for his/her ADHD at the time of the study. The sample was recruited from primary care and specialty mental health clinics, caregiver support groups, and parent support teams within the public school system throughout the state of Maryland. Caregivers who were unable to speak English or could not provide written consent owing to a cognitive impairment were excluded. Written informed consent was obtained from all caregivers prior to enrollment and each enrolled caregiver received a US$25 gift card as compensation for their time. Flyers describing the study and providing the research team's contact information were distributed to participating recruitment sites. An in-person meeting with those who contacted the research team was scheduled to obtain informed consent and to administer the survey instrument. The University of Maryland Institutional Review Board approved the study protocol.
Survey Instrument
Demographic Characteristics
The survey collected information on caregivers' self-reported information included age, sex, race, educational attainment, occupation, marital status, insurance type, and annual household income. Caregivers also provided information on their child's age, sex, duration of ADHD diagnosis, medications that their child is currently using, and whether their child was receiving therapy for ADHD.
Assessment of Stated Preferences: Best-Worst Scaling
A best-worst scaling (BWS) case 2 experiment was designed to assess caregivers' preferences in accordance with good research practices guidelines for discrete choice experiments [28] . BWS techniques are increasingly used in health services research to understand treatment preferences [29, 30] . Compared with standard Likert-type items, BWS techniques improve discriminatory power, while compared with other choice-based approaches such as discrete choice experiments, BWS techniques reduce cognitive demand [30] [31] [32] . Further, the BWS technique places greater emphasis on the relative importance of individual items, while discrete choice experiments emphasizes tradeoffs among different items [31] . As the purpose of this study is to examine how caregivers value the different components of their child's ADHD treatment (as opposed to looking at the trade-offs between medication side effects and treatment efficacy), we felt that BWS was the most appropriate method. We assessed seven attributes: medication administration, location where behavior therapy was received, specialty of the provider who was managing the ADHD, accommodations at school, method of communication with provider, method of caregiver behavior training received, and monthly out-of-pocket costs. Each attribute was varied across three levels that reflected possible care delivery options. Of note, school accommodations can range from caregivers receiving a progress note sent by the teacher, the child getting a tutor at school, or the child receiving a 504/Individualized Education Program (IEP) plan. In USA, children with a qualified disability, such as ADHD, are eligible by law, for an IEP or 504 plan in his/ her elementary or secondary school. These specialized accommodations were intended to ensure that each child has equal learning opportunities in a regular classroom. This 3^7 BWS experiment was constructed based on a main effects orthogonal array from the SAS database [33] (SAS Institute Inc., Cary, NC, USA). This design is balanced, i.e., all attribute levels appear the same number of times, and orthogonal, i.e., all pairs of attribute levels appear the same number of times, and thus, have optimal efficiency. The BWS experiment comprised 18 profiles and each profile can be thought of as a hypothetical ADHD care management profile resembling a comprehensive multi-modal care plan that caregivers might encounter in a real-world setting (Fig. 1) . Within each profile, participants selected the one 'best' and the one 'worst' attribute based on his/her preference. This instrument was developed using extensive input from caregivers and specific details about the development process and pilot results have been published elsewhere [27] . Following feedback from the 37 individuals who participated in the BWS instrument pilot test, the attribute levels of the monthly out-of-pocket costs were revised from US$150, US$300, and US$450 to US$50, US$150, and US$450, respectively. Several participants noted that the lowest level of US$150 per month was not realistic, and we needed to provide a greater spread in the range of costs. The upper limit of US$450 was retained because some individuals incur high expenses for their child's care.
Current Attention/Deficit Hyperactivity Disorder
Care Management
Seven multiple-choice questions collected information about the current ADHD care management plan for the child. To permit comparison of preferences for care with current care management, the questions reflected the seven attributes and levels assessed in the BWS instrument. Each question had four response options, with the first three options corresponding to each of the three attribute levels in the BWS instrument, and the last option allowed for an 'other' selection to specify any other variant in care delivery. 
Caregiver Strain Questionnaire Short Form
The Caregiver Strain Questionnaire Short Form (CGSQ-SF) is a ten-item scale used to assess the burden experienced by caregivers in the past month while caring for their child [34] . Items are assessed on a five-point scale and summarized into a single score, where a higher score indicates more strain. Psychometric properties of the scale have been previously assessed [34] and the Cronbach's alpha, evaluating internal consistency, in our sample was 0.89.
Therapeutic Alliance Quality Scale
The Therapeutic Alliance Quality Scale (TAQS) [caregiver version] assessed caregivers' bond, agreement with, and perceived helpfulness of their child's provider [35] . The TAQS has ten items, rated using a five-point scale, summed into a global score where a higher score represents a greater alliance [35] . Psychometric properties of the TAQS are well supported and the Cronbach's alpha in our sample was 0.93.
Data Analysis
Descriptive statistics characterized the sample. To examine preference heterogeneity, a latent class analysis was performed to identify distinct preference segments using Latent Gold Ò Choice 5.0 (Statistical Innovations, Belmont, MA, USA). The Latent Gold Ò Choice 5.0 software uses a combination of Expectancy Maximization and NewtonRaphson algorithms [36] to compute segment-specific estimates and posterior probabilities of segment membership. A scale factor, which is derived from the individual's variance, was incorporated in the latent class analysis to adjust for individual variability in the consistency of responses [37] .
Initially, one-, two-, three-, four-, and five-segment models were examined to determine which best fit the data. To avoid arriving at an unrepresentative local solution, we replicated the models ten times with different start seeds. Bayesian information criterion, Akaike information criterion, and the consistent Akaike information criterion were used to compare relative fit of the models, where a lower value implies a better fit [38] . We also considered theoretical interpretability, meaning the latent subgroups displayed logical and clinically relevant differences [38] . Partworth utility coefficients estimated with effects coding for each attribute level permit comparisons of preference across levels within an attribute. A higher coefficient implies a stronger preference. Wald statistics were used to test if the differences in the coefficients of individual attributes were statistically significant across segments.
Bivariate statistics were used to test for differences in the caregiver's and the child's characteristics across segments.
To compare the relative influence of each attribute on stated preferences, conditional attribute importance scores were calculated by rescaling the range of utilities across the three levels within an attribute to a percentage of the sum of utilities ranges across all attributes [17] . In other words, the difference between the highest and the lowest utility coefficients (i.e., range) within each attribute is divided by the sum of the ranges between the highest and lowest utility coefficients across all attributes, and multiplied by 100. The higher the percent contribution to the total variability, the more sensitive choices were to variation in the levels of each attribute.
Results
Sample Characteristics
Between January 2013 and March 2015, a total of 302 caregivers expressed interest for the study and ultimately 184 were enrolled, for a 61% response rate. Reasons for lack of response were that some had changed their minds and did not want to participate, others were too busy at the time, or they were unable to be reached to schedule a time to complete the study assessments.
Characteristics of the caregivers in our study sample are presented in Table 1 . The study sample is predominantly White (68%), married (65%), the mother of the child (84%), college-educated (76%), and currently working (70%). Most caregivers reported on children who were male (72%), less than 10 years (51%), and had ADHD for at least 2 years (79%).
Latent Class Analysis and Model Selection
Although fit indices improved with an increased number of latent classes, a two-segment solution was selected based on the theoretical interpretability. For example, in the three-segment solution, two of the segments did not demonstrate meaningfully distinguishable preferences and the relative attribute importance was also similar. Fit indices for the one to five class model solutions are presented in Appendix Table 4 in electronic supplementary material. A detailed discussion of the results from the scale-adjusted latent class analyses is provided in Appendix Tables 5 and 6 in electronic supplementary material.
Care Management Preference Segments and Relative Attribute Importance
Scale-adjusted utility coefficients are presented in Table 2 . Considering the coefficients, one segment was labeled continuous medication (n = 67) and the other segment was labeled minimal medication (n = 117). Effect-coded utility coefficients (U) and Z scores (Z) for each segment are presented in Table 2 . The Wald tests indicated that differences in the attribute levels' coefficients across segments were statistically significant for: days of medication administration (p \ 0.001), location of therapy (p = 0.012), and school accommodation (p = 0.014).
Among the continuous medication caregivers, medication use 7 days a week all year round was the most preferred (U = 1.39, Z = 5.43, standard error = 0.06), while among the minimal medication caregivers, medication use 5 days a week on school days only (U = 0.60, Z = 7.42, standard error = 0.08) was preferred over the other levels of medication administration. Both segments prefer receiving therapy for their child in a clinic setting, obtaining an IEP in school, learning behavior management techniques oneon-one with a therapist, talking face-to-face with the provider, having both a pediatrician and psychiatrist care for their child's ADHD, and having lower out-of-pocket costs (US$50/month). Of note, the utility coefficients for the three levels of the cost attributes were evenly spaced, implying that respondents may not have been sensitive to the absolute cost levels. It is possible that respondents viewed the levels as ''low'', ''medium'' and ''high'' out-ofpocket costs.
Relative attribute importance scores, stratified by segments, are illustrated in Fig. 2 . For the continuous medication segment, medication administration had the highest importance score (29.6%), implying that variations in medication use had the largest influence on caregivers' preferences. Mode of caregiver's training (22.6%) and monthly out-of-pocket costs (23.5%) were more important than days of medication administration (13.6%) for the minimal medication segment. In addition, type of school accommodation for the child's ADHD was relatively more important among the caregivers in the continuous medication segment than among caregivers in the minimal medication segment. Overall, considering the utility coefficients and relative importance, the caregivers in the continuous medication segment appeared to be more medication focused, while those in the minimal medication segment appeared to prefer less use of medication and were more focused on parent-provider attributes.
Characteristics of Preference Segments
The demographic characteristics of the caregiver and child as well as the child's clinical profile for each segment are presented in Table 3 . Compared with the continuous medication segment, a significantly larger proportion of the minimal medication segment is White, privately insured, and reported higher levels of strain according to the mean CGSQ scores (p \ 0.05). TAQS scores did not differ significantly across segments, indicating that caregivers' perceptions of agreement with and helpfulness of their child's provider are similar. Significantly more of the continuous medication segment's children were using medication at the time of the survey compared with the minimal medication segment (96 vs. 81%; p = 0.007). About one-third of the children in both segments did not receive an IEP at school. Additional details about the current treatment characteristics of both segments are in Appendix Table 7 in electronic supplementary material.
Discussion
This study provided an opportunity to examine not only the preferred alternative approaches but also the preferred modality of delivery among a community-based sample of caregivers who had a child currently receiving care for ADHD. Although several prior studies have noted a general negative public perception of ADHD medication [9, [13] [14] [15] , a key finding of this study was that caregivers were not completely opposed to using medications as part of their child's ADHD care management, but rather, their preferences for medication use were influenced by the extent of their child's exposure to medications, as defined by the number of days per week a child took ADHD medicine. We identified two segments of caregivers who differed primarily on their preferences for frequency of medication use. The continuous medication segment preferred medicine 7 days a week, whereas the minimal medication segment, which accounted for 64% of the study sample, preferred medicine use on school days only. Despite studies reporting increased stimulant use among children [39, 40] , perceptions and acceptability of ADHD medication remain inconsistent [25, [41] [42] [43] [44] . Other investigators have similarly noted that the majority of the caregivers tend to avoid medication, while a smaller group focuses on treatment outcomes [17] . Moreover, approximately 42% of the caregivers in the minimal medication segment were using ADHD medication for their child 7 days a week all year round. There are two potential explanations for this. For one, caregivers who have concerns about the degree of medication exposure may not necessarily be completely opposed to medication, but they may feel more comfortable initiating medication in a more step-wise fashion (e.g., initiate on school days only first) and/or may benefit from more frequent feedback (e.g., teacher rating scales) to inform their ongoing decision-making process about medication. In other cases, caregivers sometimes view medication as a way of stabilizing their child's behavior, obtaining relief from chaos at home, or because of external pressures from the school, as shown from previous qualitative work [12, 45] . Therefore, although caregivers in the minimal medication segment would prefer not to use medication continuously for their child, it is possible that they may have been using medication reluctantly on a continual basis because all other options failed or a lack of access to alternative approaches.
Preferences for provider specialty and non-pharmacological interventions did not differ by segment. Behavioral integration in primary care would facilitate access to mental health professionals who can provide one-on-one caregiver behavior training, which was prioritized by caregivers in this sample. Prior studies have also demonstrated that a considerable portion of caregivers prefer training that is delivered individually [46, 47] . These results have important implications given that inconvenient timing and busy work schedules are the primary reasons for low use of group class-based parent training sessions [48] . Stronger preferences for co-management of their child's Fig. 2 Conditional attribute importance scores of ADHD care management modalities. Red minimal medication, blue continuous medication. Importance scores were calculated by rescaling the range of utilities across the three levels within an attribute to a percentage of the sum of utilities ranges across all attributes. The higher the percent contribution to the total variability, the more sensitive choices were to variation in the levels of each attribute. ADHD attention/deficit hyperactivity disorder, OOP out-of-pocket ADHD by a psychiatrist and a pediatrician compared with management by either a psychiatrist or pediatrician alone were noted in this study. Few studies have addressed caregiver preferences for collaboration among pediatricians and psychiatrists in managing a child's ADHD, despite the importance of understanding preferences for specific healthcare providers for patient-centered service delivery [49] . Further, pediatricians also have expressed interest in colocation with mental health providers to better manage behavioral health problems [50] .
This study also examined the extent to which current receipt of ADHD care management is consistent with stated preferences. Caregivers in this sample had strong preferences for an IEP for their child compared with other school accommodations, which implies preference for a structured learning environment. However, about one third of the caregivers in our study sample did not have an IEP in place for their child. This may be an area of unmet need in their child's ADHD management as prior research noted the difficulty caregivers have dealing with schools and even when a child has an IEP, schools may not follow the plan [51] . Other studies also have found that families desire school-based interventions as an adjunct to medications but often there is insufficient access to school accommodations [52] . School-based accommodations and interventions are important but often understudied in youth ADHD management [53, 54] . Children with ADHD often exhibit difficulties with school behaviors and performance, and the effectiveness of school interventions on school behavior has long been demonstrated [53, 55] . Given the integral role of school accommodations for children with ADHD, more attention should be paid towards improving access to and implementation of school accommodations.
A major strength of this study was the ability to capitalize on a well-established evidence base for managing pediatric ADHD by including a comprehensive range of attributes in pediatric ADHD management. While previous [18] [19] [20] 56] . This study also examined preferences for school accommodation, provider specialty, and caregiver behavioral management training, all of which are important in care coordination in pediatric ADHD. The wide range of attributes permitted a comprehensive evaluation of caregivers' preferences for a multimodal ADHD management approach. Attributes and attribute levels were derived from caregivers' input to ensure these were salient and relevant care management considerations [27] . By investigating preferences for specific modes of service delivery beyond global acceptability of an intervention, this study offers a nuanced perspective of care delivery options that are most favorable to families.
Clinical Implications
These findings have implications for caregiver decision making in pediatric ADHD treatment. Caregivers differed in their preference for the intensity of medication exposure that their child receives, i.e., over a third of caregivers surveyed preferred that their child receive medication daily, whereas the remaining majority of caregivers preferred that their child receive ''minimal'' medication. This suggests that treatment options relevant to the degree of medication exposure (e.g., drug holidays, dosing only on school days, use of short-vs. long-acting stimulant) should be included in the informed consent discussion and may be a critical factor to engaging parents in the treatment decision-making process. In the case of ADHD, it is safe to administer the medication in a discontinuous fashion. Abrupt discontinuation does not tend to cause physical withdrawal symptoms and re-starting medication is usually well tolerated and does not reduce medication efficacy. However, there is no carry-over effect from the medication when it is stopped so caregivers are faced with the nuanced decision of how much medication to give to their unique child, taking into account the risks and benefits of treatment (e.g., medication side effects) and non-treatment (e.g., increased risk of accidents). Time spent on a more indepth discussion about the risks and benefits of different degrees of medication exposure may be beneficial for family engagement and treatment decision making, as well as to foster a working relationship more likely to elicit accurate reporting of medication adherence. The findings from this research also identify non-pharmacological alternative treatment approaches that are especially important for families who prefer less frequent medication use for the management of their child's ADHD. Caregivers displayed strong preferences for caregiver behavior training and special education school services.
However, a substantial proportion of caregivers did not report having these in place. There are health-system barriers to effective communication across providers [57] . Further, these interventions are not universally available in different treatment settings (e.g., primary care vs. child mental health specialty care), and providers may not have adequate knowledge or support to facilitate referrals for these services in rural or underserved communities. Therefore, our results demonstrate the need to ensure that providers take time to understand caregiver preferences in this domain and then have the knowledge, skills, and time to either provide or coordinate with clinicians who can provide these other interventions.
Study Limitations
Our study findings should be interpreted in light of several limitations. First, the study was based on a single state, a convenience sample of caregivers with a child in care for ADHD. Thus, results may not necessarily generalize to all youth with ADHD in USA. Compared with studies using national surveys, our sample is similar in terms of the children's age and sex composition and insurance coverage, but may slightly over-represent male children [1, 58] . However, published studies report on the characteristics of children with ADHD and to our knowledge, there are limited population-based studies that document the characteristics of caregivers of children diagnosed with ADHD. Thus, we are unable to draw comparisons between our study participants and caregivers of children with ADHD in USA. Nevertheless, in an attempt to obtain a diverse group of caregivers, participants were recruited from a range of sites, including primary care and specialty mental health clinics, caregiver support groups, and parent support teams within the public school system. Additionally, information on the severity of ADHD was not available, and thus it is not possible to know if the findings generalize to families of children across the spectrum of ADHD severity or if the severity of ADHD influences caregivers' treatment preferences. Our study's finding of two latent segments with different preferences for their child's ADHD care was based on a modest sample of 184 caregivers. We cannot exclude the possibility that more or different segments may have been identified with a larger sample size. Preferences were examined at a single time point and it is reasonable to expect preferences will change over the course of an illness, particularly because acceptability of medication has been shown empirically to change over time [44] . Nonetheless, our two-segment solution is similar to that reported by Waschbusch et al., who studied newly diagnosed children with ADHD and observed a medicationavoidant segment and behavior-improvement segment [17] .
Measuring caregivers' preferences is complex as different caregivers may have different preferences based on the roles that they play in the child's life. The large majority of our sample comprised mothers of a child with ADHD and it is known that a mother-father dyad can share different views on their child's ADHD [59] . However, the intent of the study was not to assume that the preferences of the caregiver who participated in the study reflected the preferences of all other caregivers in the child's life. Only adult caregiver preferences were assessed, which might not necessarily reflect adolescents' preferences [60] , and often adolescents may be involved in decision making for their own care.
Conclusion
Preferences for use of medications remain varied among caregivers managing their child's ADHD. Other care modality alternatives such as behavior management training and school accommodations are important in ADHD care coordination and as supplements to pharmacotherapy. Of note, preferences for specific treatment attributes differ based on the mode of care delivery. This detailed information may be helpful to providers to better understand alternative non-pharmacological treatment approaches that are preferred by caregivers.
